Detergent solubility of the inositol trisphosphate receptor in rat brain membranes. Evidence for association of the receptor with ankyrin.
Rat cerebellar membranes sedimenting at 10,000 x g contain significantly greater amounts of [3H]D-myo inositol 1,4,5-trisphosphate- (IP3) binding sites that are resistant to extraction by Triton X-100 than membranes sedimenting at 100,000 x g. Scatchard analysis of the Triton X-100-resistant binding site revealed the presence of a single binding site with an 8-fold higher affinity for IP3 than present in 10,000 x g membranes. The Triton X-100-resistant binding site displayed high specificity for Ins(1,4,5)P3 and was sensitive to inhibition by both heparin and calcium. A polyclonal antibody to the C terminus of the IP3 receptor (IP3R) and biotinylated concanavalin A recognized the same 235 kDa band in Western blots of membrane and Triton X-100-insoluble fractions. The ligand binding activity of the IP3R could be measured in immunoprecipitates obtained from detergent-soluble extracts treated with IP3R antibody. An antibody to chick erythrocyte ankyrin also immunoprecipitated [3H]IP3-binding sites and immunoreactive IP3R protein. These effects of ankyrin antibody were prevented by preadsorption to erythrocyte ghosts and were not reproduced by spectrin antibodies. Cross-reactivity of the ankyrin antibody with the IP3R was excluded by the demonstration of selective loss of immunoreactive ankyrin protein when IP3R antibody immunoprecipitates were boiled in SDS buffers or when membranes were alkali-treated. These results suggest that a population of IP3R in brain may be attached to an isoform of ankyrin. This may mediate interactions of the IP3R with the cytoskeleton and account for observations regarding the detergent insolubility of the protein.